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1.0 PURPOSE

2.0

3.0

3.1

TVA, as an agency of the federal government, is required to implement and comply with the
following; National Energy Conservation Policy Act (NECPA), Energy Policy Act of 1992 (EP
Act 92), EPAct 05, and 10 C.F.R. Part 434/435. The purpose of this process is to
incorporate internal energy-related efficiencies into the operation of TVA. This process is
rigorous enough to meet requirements of the above laws while meeting the TVA Energy
Policy, TVA Energy Plan, Executive Orders (E.O.) 13123, 13221 and 13149, and
amendments to these and prior laws and regulations (See Appendix A- “Energy Laws and
Regulations”).

SCOPE

This process incorporates TVA wide internal energy efficiency into the areas of energy
management, potable water management, and sustainability.

PROCESS
Roles and Responsibilities

Senior Energy Official

The Senior Energy Official is a TVA official, at the Assistant Secretary level or above or
equivalent to a TVA Executive Vice President, and is responsible for meeting energy goals
and requirements for the agency, including preparing the annual report to the President and
Congress. This designation shall be reported to the Deputy Director for Management of
OMB. The Senior Energy Official or their designee shall participate in the Interagency
Energy Policy Committee and other senior official meetings.

Chief Energy Manager

The Chief Energy Manager is a TVA manager responsible for assisting the Senior Energy
Official in meeting energy goals and requirements for the agency, including preparing the
annual report to the President and Congress. The Chief Energy Manager is also
responsible for managing all aspects of the Internal Energy Management Program. This
manager shall attend and represent TVA in Interagency Energy Management Task Force
meetings, working groups and other required and beneficial meetings to achieve TVA goals
and objectives.

Internal Energy Management Program (IEMP)

This program is managed by the Chief Energy Manager under the Senior Energy Official.
The IEMP and its staff provide oversight and guidance on energy management within TVA,
including potable water management and sustainability.
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31 Roles and Responsibilities (continued)

3.2

3.21

Agency Energy Management Committee (AEMC)

The AEMC is chaired by TVA’s Chief Energy Manager and sponsored by TVA’s Senior
Energy Official. The AEMC is a team consisting of appropriate procurement, legal, budget,
management, and technical representatives from each of TVA'’s Strategic Business Units
(SBU) and/or Business Units (BU). The AEMC is responsible for disseminating information
related to energy management and associated environmental considerations in facility and
general operations inside TVA and approval of SBU and BU energy plans and processes.
Plans and processes should be submitted to the AEMC through the organizations
representative. Committee members are responsible for informing their organizations of the
requirements of governing federal statutes, E.O., federal regulations, TVA energy and
related environmental management objectives and assisting TVA in taking appropriate
actions (See Appendix B - “AEMC Members by SBU or BU”).

TVA Strategic Business Units (SBUSs)

SBUs support processes for their internal areas of responsibility which impact energy
efficiency, water efficiency, and energy-related sustainability to comply with TVA objectives
applicable federal laws and regulations (See Appendix C -“Organizational Responsibilities”).

Office of General Counsel (OGC)

OGC provides legal advice and oversight to AEMC and IEMP on new and existing
regulations and laws and is represented on the AEMC.

Chief Financial Officer (CFO)

The CFO provides financial advice and oversight to AEMC and IEMP related to new and
existing regulations and laws and is represented on the AEMC.

Internal Energy Efficiency
Facility/Asset Requirements

All or portions of buildings, grounds, structures, and other assets whether owned or leased
by TVA shall meet minimum energy, potable water, and sustainable design standards as
defined in the TVA Energy Plan (See Appendix D - “TVA Energy Policy and Plan”).

SBUs and BUs should maximize the use of existing/compliant space, assets, and facilities
first without disruption/alteration before planning renovations or new construction. Periodic
surveys will be conducted to document existing compliance and identify additional energy
efficient improvements that are life-cycle cost effective to implement. Basic requirements
include:

A. Energy - facility designs shall meet the requirements of 10 C.F.R. Part 434/435 and the
TVA Resource Efficient Building Design Process - TVA-SPP-28.2. Efforts shall be
made to implement renewable energy projects and facilitate the sitting of renewable
generation on TVA property.
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3.21 Facility/Asset Requirements (continued)

3.2.2

Business actions shall support agency-wide energy consumption goals. New facilities
shall be designed to meet all current energy/water/sustainable goals and objectives.

Leases shall include language to support TVA's energy efficient goals and objectives.

Low energy-consuming vehicles shall be used throughout the agency where applicable
(See Appendix E — “Fleet Strategy”).

Sustainable Design - sustainable design principals shall be applied to facility
renovations and the sitting, design and construction of new facilities. The TVA
Sustainable Checklist and the TVA Sustainable Architecture Design Guidelines (See
Appendix F — “TVA Sustainable Checklist” and Appendix G - “TVA Sustainable
Architecture Guideline”) shall be applied.

Sustainable building materials are preferred over standard building materials during
construction and should be considered first.

Water - all organizations shall manage their facilities and assets to achieve water-
efficiency in compliance with the TVA Comprehensive Water Management Plan (See
Appendix H -- “TVA Comprehensive Water Management Plan”).

Facilities shall incorporate water conservation Best Management Practices (BMPs) as
outlined in TVA’s Comprehensive Water Management Plan.

Operational Requirements

Operations and maintenance activities should be performed as efficiently as possible to
minimize the consumption of energy and natural resources and to prevent damage to the
environment. SBUs involved in energy related operations and maintenance functions shall
utilize the TVA Energy Plan or develop their own energy efficiency management plan to help
reduce operational costs.

Energy Management training shall be provided to appropriate personnel. Basic
requirements for energy plans include:

A

Energy - new or replacement systems shall be procured with consideration to energy
and sustainable efficiency. Existing systems shall be properly maintained to operate
efficiently. Operational activities shall be planned to minimize energy consumption.

Organizations shall provide applicable data and performance measurement results for
inclusion into the TVA Annual Report on Energy Management submitted to the Office
of Management & Budget (OMB) and Department of Energy (DOE) each fiscal year.

Sustainable Design - efforts shall be made to remanufacture, reuse, or recycle existing
materials and equipment to minimize the placement of items into environmentally
sensitive waste streams. Sustainable materials shall be specified to meet operational
requirements.

Water - water conservation practices shall be applied to all TVA potable water used in
operations.
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3.23 Reporting Requirements

4.0

41

4.2

5.0

TVA'’s Senior Energy Official and the Chief Energy Manager will coordinate all internal
energy management reporting required by the Federal Government. TVA SBUs through
their AEMC representatives shall provide requested energy management information.

Reporting requirements include an Annual Report on Energy Management, Energy
Scorecard and Energy Implementation Plan consisting of information on activities directed
toward meeting agency energy goals and objectives. For reporting requirements and
schedules see Appendix | — “Energy Management Reporting”.

RECORDS

QA Records

Contact records officer - None
Non-QA Records

Records will be submitted to and retained within TVA’s Internal Energy Management
Program including but not limited to the TVA Energy Policy, TVA Energy Plan, TVA Energy
Management Annual Report, TVA Energy Scorecard, TVA Energy Management
Implementation Plan, and supporting documentation.

DEFINITIONS

10 C.F.R. Part 434/435 - Section 10, of the Code of Federal Regulations outlines the energy
efficiency requirements for new federal buildings.

Energy - the electricity, natural gas, fuel oil, etc., typically expressed in BTUs, used to power
and operate TVA's facilities and operations.

NECPA - the National Energy Conservation Policy Act, enacted in 1978, impacts most
producers and users of energy in the United States, its goal includes the reduction of both
energy consumption and costs in the private and government sectors.

EPAct 92 - the Federal Energy Policy Act, enacted in 1992, amended portions of NECPA
and included additional energy requirements and goals. The Act included the establishment
of specific energy reduction goals for federal agencies.

EPAct 05 - the Federal Energy Policy Act, enacted in 2005, amends portions of EPAct92
and NECPA and includes additional energy requirements and goals.

Executive Order 13123 - directs federal agencies to improve energy management in order
to save taxpayer dollars and reduce emissions that contribute to air pollution and global
climate change.

Executive Order 13149 - directs federal agencies to improve energy efficiency in its vehicle
fleet and transportation operations. This E.O. also requires the purchase of alternative
fueled vehicles and requires agencies to draft fleet strategies and set energy efficiency
goals.



TVA Standard Internal Energy Efficiency Process TVA-SPP-3.2
Programs and (Including Potable Water & Rev. 0000
Processes Sustainability as Related to Energy) Page 8 of 8
5.0 DEFINITIONS (continued)

Executive Order 13221 - directs federal agencies to purchase energy standby power
devices that consume 1 watt/hr or less to reduce consumption when equipment is not in use
or in standby mode.

Facility/Assets - any owned or leased property that has value. A facility or asset can range
from a desk to a building, and includes land and vehicles.

Gray Water - water which has been mildly contaminated with soap and soil. Typically water
discharged from sinks, showers, bathtubs, and washing machines.

Life Cycle Cost-Effective - the sum of the present values of investment, capital,
installation, energy, operating, maintenance, disposal cost, and other costs for energy and
water using products that are less than those for alternative energy/water using products or
services.

Operations - any activity that uses material resources or energy.
Potable Water - fresh, clean water, which is safe for human consumption.

Renewable Energy - pursuant to E.O. 13123, energy produced by solar, wind, geothermal,
and biomass power.

Sustainability - to meet the needs of the present without compromising the ability of future
generations to meet their own needs.

Sustainable Design - the design and construction of buildings in such a way as to minimize
the negative impact on the environment.

Sustainable Building Materials - those materials whose creation, use and disposal does
not damage the environment. A good sustainable building material is one that is
manufactured locally with non-toxic recycled content using minimal amounts of natural
resources that can be recycled or reused at the end of its life.

Water Conservation Best Management Practices (BMPs) - a variety of conservation
technologies and techniques used to save water and associated energy costs.
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Appendix A

Energy Laws and Regulations

NATIONAL ENERGY CONSERVATION POLICY ACT of 1978:
The National Energy Conservation Policy Act, enacted in 1978, impacts
most producers and users of energy in the United States. Its requirements
and goals include the reduction of both energy consumption and costs in
the private and government sectors.

EXECUTIVE ORDER NO. 11912 as modified by EXECUTIVE
ORDER NO. 12003: Provides guidance for the implementation and
application of goals and objectives listed in NECPA.

10 C.F.R. 436: Sets forth the rules for Federal energy management and
planning programs to reduce Federal energy consumption and to promote
life cycle cost effective investments in building energy systems, building
water systems and energy and water conservation measures for Federal
buildings. This also established guidance for the 10-year energy reduction
plans in buildings and general operations.

10 C.F.R. 435: Specifies a minimum level of energy efficiency for new
Federal commercial and multifamily high rise residential buildings and is
based on the ASHRAE 90.1-1989 energy code.

EXECUTIVE ORDER NO. 12759: Outlines goals and objectives for
building energy use, vehicle fuel efficiency, alternative fuel vehicles, and
minimization of petroleum use.

ENERGY POLICY ACT of 1992: Amended the NECPA, alternative
fuel vehicle standards, building energy objectives, industrial facility
objectives, and established the 10 %, 20% and 30% energy goals for
buildings.

EXECUTIVE ORDER 12844: Implements the EPAct92 alternative fuel
vehicle regulations and tightens them.

EXECUTIVE ORDER 12845: Outlines the purchase of energy efficient
(energy star) computers and support equipment.

GREEN LIGHTS (Energy Star): An Environmental Protection Agency
facility lighting and energy reduction program implemented through a
memorandum of understanding with TVA and other federal agencies.
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EXECUTIVE ORDER 12902: Implements and expands the energy
saving and audit requirements of EPAct92. The E.O. established a 30%
energy reduction goal for standard building from FY 1985 to FY 2005 and
a 20% energy reduction goal for industrial buildings from FY 1990 to FY
2005.

10 C.F.R. 434: 434 replaces 10 C.F.R. 435 outlining building energy
standards and specifying a minimum level of energy efficiency and is
based on the ASHRAE 90.1-1989 energy code.

EXECUTIVE ORDER 13123: Implements and expands the energy
saving, energy related environmental, and audit requirements of EPAct92
and supercedes E.O. 12902, 12845 and portions of E.O. 12759. The
energy reduction goal for standard buildings is expanded to 35% by FY
2010.

EXECUTIVE ORDER 13149: Implements fleet guidance, goals and
objectives for federal agencies based on EPAct92.

EXECUTIVE ORDER 13221: Implements and expands the reduction of
stand by energy loss in federal agencies through the promotion of use of
low and no stand by loss equipment.

EXECUTIVE ORDER 13101: Implements greening the government
through environmental stewardship based on EPAct92.

EXECUTIVE ORDER 13150: Implements and drives agencies toward
the use of mass transit, the reduction of fuel use and the promotion of
alternative and renewable fuels.

Energy Policy Act of 2005: EPAct05 supplements and in many areas
replaces and updates the requirements of the Energy Policy Act of 1992.
The goal of the act is to improve energy efficiency in the public and
private sector, improve the availability of conventional fuel sources, and
promote the use of future alternative fuel sources to power the Nation’s
buildings, vehicles and industry. EPAct05 includes the establishment of a
2% per year energy reduction goal in standard and industrial buildings
from FY 2006 to FY 2015, metering of federal buildings by FY 2012, the
use of Energy Star and Federal Energy Management Program designated
products, the use of energy efficient motors, new buildings to perform
better than ASHRAE 90.1, development of Agency energy plans,
sustainable design principal implementation, sets renewable energy use
goals and the use of alternative fuel in alternative fueled vehicles.






Appendix B
AEMC members by Strategic Business Unit (SBU) and Business Unit (BU)

TVA formed the Agency Energy Management Committee (AEMC) to facilitate compliance with
federal statutes, Executive Orders, federal regulations, TVA energy and related environmental
management objectives, and obligations under the Environmental Protection Agency’s (EPA)
Green Lights Program (GL), EPA’s Energy Star Buildings Program (ESB) and EPA’s Energy
Star Program (ESP). The AEMC serves as the agency energy team. This committee is comprised
of representatives from each TV A organization responsible for energy management and
associated environmental considerations in facility and general operations inside the agency. The
AEMC provides an avenue for sharing lessons learned and replicating success. The members are:

Stephen L. Brothers, chairperson for the AEMC;
Kathryn E. Ellis, Transportation;

David R. Zimmerman, Sustainable Design;

David W. Stewart, Fossil;

Aaron B. Nix, Facilities Management Environmental;
William R. McNabb, Facilities Management O&M;

Jay T. Grafton, Nuclear;

Teresa S. Wampler, River System Operations and Environment;
David R. Dinse, Research and Technology Applications;
Bryan H. Jones, Information Services;

Jonnie A. Cox, Facilities Management Projects;

David A. Gordon, Heavy Equipment;

Judy G. Driggans, Chief Financial Officer representative;
Barry M. Gore, Power Systems Operations;

V. Edward Hudson, Demand Side Management Program;
Cicely Simpson, Federal Affairs;

David R. Chamberlain, Customer Service and Marketing;
Tina L. Broyles, Power Systems Operations alternate; and
Sherri R. Collins, Office of General Counsel.






Appendix [

Energy Management Reporting

Each year progress toward meeting energy-saving goals will be reported to the Federal
Energy Management Program (FEMP)/Department of Energy (DOE) and the Office of
Management & Budget (OMB). The Agency Energy Management Committee (AEMC)
will coordinate the collection of data and survey results from SBUs and BUs on an
annual basis and prepare/submit the reports as required. In addition to annually, some
energy performance data will be collected every six months to meet reporting
requirements for the OMB Energy Scorecard as indicated below.

The primary goals are to:

A

o

Reduce energy consumption per gross square foot of TVA standard and
industrial facilities by 2% per year from FY 2006 to FY 2015 with a base year of
FY 2003;

Incorporate renewable energy so that its percentage of the total energy
consumed in standard and industrial buildings is not less than 3% of the energy
used by FY 2007, 5% by FY 2010 and 7.5% by 2013;

Where practicable, install meters on all facilities by October 1, 2012;

Utilize Energy Star or Federal Energy Management Program (FEMP)
designated products when life cycle cost effective and available;

Purchase electric motors one to five-hundred horsepower that are premium
efficient motors;

Design all new buildings to perform 30% better than ASHRAE 90.1 and
incorporate sustainable design principals;

. Use alternative fuel in alternative fueled vehicles (AFVs) unless it is not

available or unreasonably more expensive than gasoline;
Survey 10% of the total number of facilities each year;
Implement cost effective energy conservation opportunities (ECOs);

Purchase alternative fueled vehicles making up 75% of the covered fleet
purchased;

Survey and implement cost effective BMPs in 30% of TVA facilities by 2006,
50% of TVA facilities by 2008 and 80% of TVA facilities by 2010;

Incorporate minimum sustainable standards into buildings during renovation
and new construction;

Incorporate as many optional sustainable design concepts as possible into
renovated and new buildings;

The required reports include:

A.

B.

Facility data by exempt and non-exempt including square footage and annual
energy use;

MWh of renewable energy purchased at facilities and/or generated on TVA
property;

Number of buildings to be metered and number metered ;





Report on procurement language used to promote the purchase of Energy Star
and FEMP designated products;

Number of premium electric motors purchased and non-premium electric
motors purchased;

Number of new building designs and/or major renovations which do or do not
meet the 30% better than ASHRAE 90.1 goal;

Number of vehicles purchased including the number of AFVs purchased;

Number and square feet of nonexempt facilities surveyed and number and
square feet of excluded facilities surveyed;

Number and energy savings of potential and implemented ECOs by exempt
and non-exempt categories;

Number of vehicles purchased including AFVs.

Number and square feet of facilities surveyed that do and do not use potable
water. The number of existing facilities that incorporate one to three BMPs
and the number that incorporate four or more BMPs;

Number and square feet of facilities which are new or have had major
renovations, that meet minimum sustainable standards; and

. Number and square feet of facilities that meet one or more optional
sustainable design concepts.

. A narrative from each SBU and BU on energy efficiency, water efficiency, and
sustainable activities performed during the reported year and planned for the
following year.






Appendix C

Energy Responsibilities of The Various Groups in TVA
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Appendix D

TVA ENERGY POLICY

TVA is committed to being a leader in the efficient and environmentally-sound use of energy.
Through the adoption of an energy plan, TVA facilitates compliance with legally and regulatorily
required energy reduction goals and procedures. Delegation of authority is given to the Chief
Operating Officer or that official’s designee to develop a plan to achieve the objectives of this
Policy and, subsequently, to modify the Plan when necessary.
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TVA AGENCY ENERGY PLAN

This Plan is coordinated through TVA’s Internal Energy Management Program (IEMP).
Contact:

Steve L. Brothers

Address: Tennessee Valley Authority
1101 Market Street, EB3G-C
Chattanooga, TN 37402-2801

Phone: 423-751-7369

E-Mail: slbrothers@tva.gov

REVISIONS, DATES and REASON:
Revision 1, May 27, 1997. Revisions were made to incorporate new regulations, the joining of the
Energy Star Building Program and the Motor Challenge, and to facilitate the move of the [IEMP

from Customer Group under the COO to Facilities Services under the CAO.

Revision 2, September 10, 1998. Revisions were made to incorporate changes in organizational
names and changes to regulations.

Revision 3, December 15, 1999. Revisions were made to incorporate changes in regulations.

Revision 4, October 23, 2000. Revisions were made to incorporate changes in regulations
including Executive Order 13123 and Executive Order 13149.

Revision 5, December 26, 2001. Revisions were made to incorporate changes in organizational
names and changes to regulations.

Revision 6, December 20, 2002. Revisions were made to incorporate changes in organizational
names and changes to regulations including Executive Order 13221.

Revision 7, December 23, 2003. Revisions were made to incorporate changes in organizational
names and updates to the Plan.

Revision 8, December 14, 2004. Revisions were made to incorporate changes in organizational
names and updates to the Plan.

Revision 9, December 2, 2005. Revisions were made to incorporate changes in organizational
names and updates to the Plan.
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ENERGY PLAN

L

II.

I1I.

Introduction/Background

The following plan (hereafter “the Plan”) has been established to meet Federal statutory
and regulatory requirements and the requirements of TVA’s Green Lights agreement with
the Environmental Protection Agency (hereafter “the EPA”), the Energy Star Building
Program, the DOE Motor Challenge, and to comply with the annual implementation plan
requirements of section 302 of Executive Order (E.O.) 13123, 13221 and 13149. TVA’s
intention is to make TV A a Federal agency role model and leader in the wise management
and use of energy. This Plan will be implemented by Chief Officers and Vice presidents
(heads of TVA major groups). The TVA Senior Energy Official, through the IEMP, will
coordinate the implementation of the Plan. This Plan promotes, recommends, and outlines
the wise use of energy in TVA’s operations and in energy intensive equipment purchased
for use inside the Agency. The Plan covers all organizations that are responsible for use of
energy or purchase of energy consuming equipment. The Plan and supporting
organizational energy management plans are intended to meet or exceed the energy
reduction goals required under Federal law, regulations, executive orders, and the voluntary
goals TVA has established as a participant in EPA’s Green Lights, Energy Star Buildings,
Energy Star and DOE’s Motor and Compressor Challenge Programs.

Organization
A. Implementation of Plan and Dissemination of Information

The Agency Energy Management Committee (AEMC), under the sponsorship of the
TVA Senior Energy Official, will be responsible for implementing this Plan and the
clearing-house for information regarding energy responsibility to the various TVA
Groups. The AEMC shall be the team described in section 305 of E.O. 13123.

B. Organizational Plans

Each Group shall establish its own plan, when appropriate, to meet or exceed the goals
and objectives described under the Plan. These plans shall be updated and maintained
to show how each organization intends to accomplish its goals and objectives. Plans
and updates will be submitted to the IEMP through organization’s representatives on
the AEMC at least annually, or when revisions are made, for reporting to DOE.
Reports will be made to OMB, EPA and other federal agencies as requested or
required.

Major Plan Components
A. Strategy
TVA has established the following goals and schedule to comply with Federal laws,

memorandums of understanding (MOU), regulations, and executive orders to make
TVA a more energy efficient and environmentally friendly agency:
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A.

A.

Strategy (continued)

1. Goals and Schedule

a)

b)

¢)

d)

2)

h)

Through life-cycle cost-effective energy measures, reduce its greenhouse gas
emissions attributed to subject facility energy use by thirty percent by FY
2010, as discussed in section 201 of E.O. 13123.

Reduce overall energy consumption in TVA owned and leased buildings
(subject to the National Energy Conservation Policy Act, as amended, and
implementing E.O.’s and regulations from FY 1985 to FY 2005) by 30 percent
(BTU/SQ FT/YR), and 35 percent by the year FY 2010 to the extent to which
this reduction by FY 2005 and FY 2010 is cost effective. Implement all cost-
effective energy and water Energy Conservation Opportunities (ECOs) with a
less than 10-year payback by the year FY 2005 for all subject TVA-owned
buildings. A building is defined as: “any enclosed structure that consumes
energy and is not on wheels.”

Reduce energy consumption of subject industrial and laboratory facilities by at
least 20 percent by the year FY 2005 and 25 percent by FY 2010, as compared
with FY 1990, to the extent that those measures are cost-effective, as noted by
E.O. 13123 Section 203.

Design all new TVA buildings (those designed after July 31, 1989) to be
energy efficient, sustainable, and in compliance with 10 C.F.R. Part 435. Have
new buildings designs meet Energy Star standards where practicable and life
cycle cost effective. Have acquired buildings comply with 10 C.F.R. 435/434,
if cost effective.

Conduct lighting surveys on all TVA buildings and reduce lighting energy use
at least 50 percent without compromising lighting quality as part of the EPA
Green Lights Program. Implement appropriate lighting upgrades, with a 10-
year payback or less, covering 100 percent of TVA’s surveyed gross square
footage by FY 2005. This will not apply to those parts of TVA buildings
which are exempt from the TVA/Green Lights agreement pursuant to
Addendum 1 Section 1.B of the agreement.

Strive to extend the use of renewable energy within its subject facilities and in
its activities by implementing renewable energy projects and by obtaining
electricity from renewable sources, as described in E.O. 13123 Section 204.
Utilize TVA renewable and green programs to achieve E.O. requirements.

Through life-cycle cost-effective measures, reduce energy consumption and
associated environmental impacts within its subject facilities, as described in
E.O. 13123 Section 205.

Strive to reduce total energy use and associated greenhouse gas and other air
emissions, as measured at the source, as described in E.O. 13123 Section 206.

Strategy (continued)
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)

)

k)

D

Implement best management practices to reduce water consumption and
associated energy use in subject facilities to reach goals to be established under
E.O. 13123 Section 503 (f), to the extent that these measures are cost-effective,
as described in E.O. 13123 Section 207.

Annually report progress in meeting the goals and requirements of E.O. 13123
to the President, as described in Section 303 of the E.O.

Applicable to those facilities which are covered by the National Energy
Conservation Policy Act, as amended and E.O. 13123, enter and participate in
a Federal Energy Star Program Partnership Memorandum of Understanding
(MOU) as an attachment to the current Federal Energy Star Buildings Program
and Green Lights MOU with the Department of Energy and Environmental
Protection Agency. Under the Federal Energy Star Buildings Program
Partnership MOU, TVA will generally agree to aggressively pursue all life-
cycle cost-effective energy efficient building systems upgrades in its existing
facilities and will generally agree to design all new facilities in compliance
with applicable codes and regulations, particularly 10 C.F.R. Part 435/434,
subpart A or its successor.

Participate in the DOE Motor and Compressor Challenge programs under
which TVA will participate in a coordinated effort to encourage increased
market penetration of more efficient electric motor and compressor systems.
This will include TV A receiving reliable product and system information from
DOE, customers and other Federal Agencies, helping develop new information
based on communication with other organizations and experience in TVA
facilities, and may entail TVA being recognized for developing more efficient
and effective motor and compressor systems.

Obtain, where applicable, alternative fuel vehicles (AFVs) and/or hybrid
vehicles as provided by the Energy Policy Act of 1992 (EPAct 92) and, to the
extent to which it applies, E.O. 13149.

Continue to conduct energy and water audits for its subject facilities each year,
either independently or through Energy Savings Performance Contracts or
utility energy-efficiency service contracts, as described in section 402 of E.O.
13123.

When entering and/or renewing leases, as provided by section 403 (e) of
E.O. 13123, to the extent wherever life-cycle cost-effective and legally
permitted, TVA will seek to incorporate provisions in each lease that
promote sustainability and minimize the cost of energy and water.
Consideration shall be given to providing cost-effective preferences to
buildings carrying the Energy Star Building label.
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A.

Strategy (continued)

1.

p)

o))

Designate exemplary new and existing facilities with significant public access
and exposure as showcase facilities to highlight energy or water efficiency and
renewable energy improvements, as described in Section 406 (e) of the E O.

In accordance with section 304 of E.O. 13123, designate a senior official to be
responsible for achieving the goals of this policy. Such official shall be
appointed to the Interagency Energy Policy Committee (656 Committee/Senior
Officials).

Strive, where cost-effective, to meet the Energy Star criteria for energy
performance and indoor environmental quality in its eligible facilities to the
maximum extent practicable by the end of FY 2002, as described by E.O.
13123 Section 403 (c).

Re-survey appropriate buildings every five years.

Explore efficiency opportunities in its subject industrial facilities for steam
systems, boiler operation, air compressor systems, industrial processes, and
fuel switching, including cogeneration and other efficiency and renewable
energy technologies, as described in E.O. 13123 Section 403 (f).

Implement district energy systems, and other highly efficient systems, in new
construction or retrofit projects when life-cycle cost-effective, as described in
Section 403 (g) of E.O. 13123.

Strive to improve the design, construction, and operation of its mobile
equipment and implement all life-cycle cost-effective energy efficiency
measures that result in cost savings while improving mission performance, as
discussed in Section 405 of E.O. 13123.

Strive to use management strategies, such as employee incentive programs, as
described in Section 406 of E.O. 13123, to achieve the objectives of the E.O.

In accordance with E.O. 13221, purchase standby power equipment which
meets the standards of the E.O. where life-cycle cost-effective and when
practical.

Building Design and Renovation

a)

Sustainable Building Design. Apply sustainable design principles developed
by DOD and GSA pursuant to Section 403 (d) of E.O. 13123 to the siting,
design, and construction of its subject new facilities. Apply these and other
cost effective principles through the TVA Sustainable Design Program.
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A.

Strategy (continued)

b) New Building Design. All design firms doing building design work on TVA
buildings must certify compliance at the contract execution. This statement
shows that the firm will adhere as required to 10 C.F.R. 434/435 and any other
energy regulation applicable to the particular building type under design. At
the conclusion of the design, the responsible design organization will complete,
sign, and submit a 10 C.F.R. Part 435 Compliance Form to the IEMP.

c) Existing Building Renovation. Energy and water surveys will be conducted to
discover potential energy conservation opportunities (ECOs) and best
management practices (BMPs) for water. The life-cycle cost-effective
recommendations from these surveys will be implemented in existing
buildings. Also, buildings will be evaluated for cost effective sustainable
options.

Implementation

ECOs, BMPs, and sustainable options will be considered for implementation if, after
completion of the life-cycle cost analysis, the project is shown to be cost effective and
has a less than 10-year payback.

To ensure effective Policy implementation, reports on progress toward energy
reduction goals, BMPs, and sustainable options achieved are required to be submitted
to the IEMP by all TVA organizations affected at least annually.

TVA will use all practical means to ensure its programs, projects, and activities protect
and enhance the quality of the human and natural environment. At the earliest
practicable time, when a proposed project has environmental impacts, the office
proposing an action under this plan will initiate environmental review.

Identify and Prioritize Projects

Life-cycle cost-effective ECOs, BMPs, and sustainable options will be reviewed and
ranked for implementation based on their Savings to Investment Ratio (SIR), their
Internal Rate of Return (IRR), and their impact on TVA’s mission. The projects will be
prioritized for implementation based on best return on investment and necessity to
support TVA’s mission and responsibility to its customers.

Funding Strategy

All ECOs, BMPs, and sustainable options analyzed shall be evaluated using the
guideline of NIST Handbook 135, Life-Cycle-Costing Manual for the Federal Energy
Management Program. Those cost-effective ECOs, BMPs and sustainable options
having a 10-year or less payback and a savings to investment ratio greater than one will
be budgeted for and implemented contingent on their support to TVA’s mission and
responsibility to its customers. For ECOs on TVA buildings not covered under EPAct
92, but considered under Green Lights (Energy Star), cost effectiveness shall be based
on current TVA financial standards and business practices.
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D.  Funding Strategy (continued)

The following funding options will be considered when implementing ECOs, BMPs,
and sustainable options:

1. Direct funding from TV A operating capital,
2. Utility sponsored demand side management programs,
3. Energy Savings Performance Contracts and Shared Savings Agreements, and
4. Federal Energy Efficiency Fund.
E.  Other Activities

TVA will consider implementation of all cost-effective operation and maintenance
energy management projects in its day-to-day energy management activities. Water
flow restriction devices and other activities which would conserve and preserve our
water resources will be considered for implementation. TVA will demonstrate and
implement energy efficient electrical equipment in its internal operations where
appropriate and will promote their use to its customers. TVA will implement an energy
awareness campaign annually to obtain employee assistance in reducing energy use.
TVA will also continue its sustainable design efforts through the direction of the
Sustainable Design Program.

IV.  Tracking and Reporting
A. Implementation Procedures
If an ECO has a less than five-year payback and meets TVA's IRR, as defined by
TVA's CFO, this ECO will be considered for implementation during the next budget
cycle. Water conservation objectives and sustainable options will be considered for
implementation when, after life-cycle-cost analysis, their payback is less than ten years.

B. Progress Toward Meeting Objectives

All TVA organizations that have responsibility for energy and water consumption in
buildings or operations will report this usage to the IEMP.

1. Quarterly Reporting
On a quarterly basis, unless otherwise specified, organizations which have

identified or implemented ECOs, BMPs, and/or sustainable options will report this
information to the IEMP.
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2. Annual Reporting

On an annual basis, all organizations which have responsibilities over energy
and/or water use in operations or buildings will describe energy management or
conservation programs, projects, or operations performed during that fiscal year
and those projects, programs, and operations planned for the next fiscal year. The
date for submission for this information will be no later than 60 calendar days after
the end of the fiscal year.

3. Other Reporting

a) Individual organizations may implement reporting requirements within their
organizations in order to monitor usage in an effort to enhance performance.

b) Organizations may receive copies of the reports sent to DOE upon request. All
other reports generated to assist TVA in its effort to be a leader in energy
management and conservation will be available upon request.

C. General

All TVA employees and organizations are encouraged to reduce energy and water
waste. New and innovative ideas and techniques for the reduction of energy and water
waste and better energy management should be communicated to the IEMP so the
information can be shared throughout TVA. In selection of equipment, electrical
alternatives shall be chosen whenever cost-effective and whenever possible. TVA
buildings will be used to demonstrate the application of innovative energy and water
efficient technologies.

Special Problems
Organizations having special problems meeting The Plan should submit a description of
those problems to the IEMP for review. Any problems needing DOE attention will be
communicated annually in TVA's annual report to DOE.
Additional Provisions
A. TVA FLEET EFFICIENCY STRATEGY (Attachment 9)

Background:

This strategy defines TVA’s commitment to vehicle fleet and transportation

efficiencies as described in EPAct 92 and E.O. 13149. The strategy is an internal part
of the decision making process for fleet purchases and operations for TVA.
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Responsibilities:

Administration: Program administrator and owner of the fleet efficiency strategy; goal
setting, etc. Transportation Services will coordinate the implementation of the strategy
in TVA through the Agency Energy Management Committee. Committee members
representing this program include Fleet Management, Kathy Ellis and Heavy
Equipment, David Gordon:

a) John E. Long is the designated Senior Energy Official and Executive Vice
President of Administrative Services.

b) Stephen L. Brothers is the designated Chief Energy Manager, manages the
TVA Internal Energy Management Program (IEMP) and is chairperson for the
Agency Energy Management Committee.

¢) David R. Zimmerman is the manager of the TVA Sustainable Design Program.
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Tennessee Valley Authority Compliance Strategy for E.O. 13149

Executive Summary

TVA's mission includes generating and transmitting electric power to fulfill the needs of almost eight
million users throughout TVA's seven-state service territory, and specifically includes the major
objective of selling the power at rates as low as feasible. All TVA operations (including but not
limited to 29 hydroelectric plants, 15 fossil-fueled plants, three nuclear plants, and 17,000 miles of
transmission lines and facilities) are independently funded by power sales and by power revenue
bonds (which are not obligations of, nor backed by, the United States); TV A receives no
appropriated funds. Consistent with its mission requirements and its independent corporate status,
TVA intends to comply with EO 13149 to the extent feasible. TVA has a long history of
demonstrating stewardship toward energy reduction and fuel efficiency and will continue to work
toward meeting fuel reduction and vehicle efficiency.

TVA’s fleet strategy is to examine current vehicle use and replacement and where possible,
choose replacement vehicles that are most efficient. TVA, as a major provider of electricity
will continue to make use of alternative fueled vehicles (AFVs) including those that use
electric power and acquire additional vehicles to meet requirements under EPAct92. TVA has
recognized the value of hybrid electric vehicle technology in reducing fuel consumption,
increasing versatility, and promoting electric propulsion and has included these vehicles in its
fleet. TVA created a hybrid-fleet program in FY 2002 which is a partnership effort between
TVA’s Energy Management and Fleet Management organizations. In FY 2005, TVA added
five hybrid gas/electric vehicles and 20 AFV’s to its fleet, bringing the total number of hybrid
vehicles to 25 and AFV’s to 54.

In FY 2005 TVA reported in its “Federal Agency Annual Report on Energy Management”
the following data:

- Annual MPG Sedans — 27.3
- Annual MPG Light Trucks (4x2) — 14.8
- Annual MPG Light Trucks (4x4) — 13.4

I-1. TV A Petroleum Use

Petroleum use for covered vehicles will continue to be reported in FAST; however, gasoline and
diesel fuel usage for FY 2005 and associated cost is listed below. This data includes fuel used by
light duty, medium duty and heavy duty vehicles. The source of this data is the “TVA Energy
Management Annual Report for FY 2005.”

- Gasoline — 2,412,954 gallons. Cost: $4,511,774
- Diesel Fuel — 807,082 gallons. Cost: $1,597,886

To increase MPG for FY 2006, TV A plans to purchase more fuel efficient vehicles where possible,
including additional hybrid vehicles. Fuel saving activities will be reported each year in the TVA
Energy Management Annual Report.





I-2. TVA Fleet Characteristics and AFVs

TVA vehicles are spread across its seven-state service area. The TVA service area covers all of
Tennessee and portions of six other states; therefore, employees are widely dispersed and often travel
significant distances to attend meetings and presentations. TV A vehicles are used primarily outside
of metropolitan statistical areas as described in EPAct92. Also, significantly for purposes of
EPAct92 Alternative Fueled Vehicle requirements, TVA has no central fueling facilities in
metropolitan statistical areas. Further, as coordinated with DOE, TVA vehicles used in maintaining
the reliable operation of the power system appear to be within the intent of EPAct92 exemptions
such as for emergency or off-road vehicles. Based on these facts, EPAct92 does not impose
significant AFV purchase requirements on TVA but, TVA nonetheless does intend to continue to add
to its current fleet of AFVs. Annual fleet characteristics for vehicles covered under EPAct92 will be
reported in FAST.

I-3. TVA Fleet Strategy to Reduce Fuel Use and Increase Efficiency

TVA’s fleet strategy is to replace vehicles with those that are more efficient where practical. To
facilitate this effort TVA has produced several guides accessible to employees as needed, which
graphically compare the fuel use and operating costs of various types of vehicles.

TVA will continue to utilize various transportation options related to increasing efficiency including
the use of personal vehicles, short term rental cars, short term leases and assigned vehicles. This
information will also be made available to employees to determine the best method of transportation
based on trip duration and miles driven.

TVA examines current vehicle use and replacement and where possible, chooses replacement
vehicles that are most efficient. TVA, as a major provider of electricity, will continue to make use of
alternative fueled vehicles that use electric power and acquire additional vehicles to meet
requirements under EPAct92. TVA recognizes the value of hybrid electric vehicle technology in
reducing fuel consumption, increasing versatility, and promoting electric propulsion. TVA has
added hybrid vehicles to its fleet and will continue to do so.

TVA’s Agency Energy Management Committee (AEMC) facilitates compliance with federal
statutes, Executive Orders, federal regulations, TVA energy and related environmental management
objectives, and obligations under the Environmental Protection Agency’s (EPA) Green Lights
Program (GL), EPA’s Energy Star Buildings Program (ESB) and EPA’s Energy Star Program (ESP).
The AEMC serves as the agency energy team. This committee is comprised of representatives from
each TVA organization responsible for energy management and associated environmental
considerations in facility and general operations inside the agency. The AEMC provides an avenue
for sharing lessons learned and replicating success, including fuel use and increased vehicle
efficiency. This committee meets every other month.






Appendix F
TVA Sustainable Check List

Introduction:

This is a check list of required minimum sustainable standards that need to be used in all building renovation or
new building design. Items listed have been placed in categories and noted whether they apply to renovation,
new construction or both using a check box. Also listed are optional items to consider implementing to achieve
greater sustainability. For more information on each item consult TVA's "Sustainable Architecture Guideline."

* - Is a Green Building Council "Leadership in Energy & Environmental Design" (LEED) energy/environmental strategy
(Number of points or "R" - required). To be LEED certified your building must have 26 points. To obtain silver certification
you need 33 points, gold-39 and platinum-52.

<-Renovation
<-New const.

Site

Choose a site that is closest to the users to minimize transportation energy.

*Choose a site that is well suited to the building and minimizes disturbance to the environment (1).

Preserve and make use of existing site features such as trees for shading.

Orient buildings with the long axis facing north and south for solar heating, daylighting and photovoltaic sys.
Combine buildings with related functions. Avoid building small multiple buildings.

Anticipate future expansion, contraction, or change of function when developing the building design.
*Minimize the building footprint to preserve existing natural features & provide open landscaped space (1-2).
Plant deciduous trees to shade south glass in summer and allow solar heat gain in winter.

Plant conifer trees and shrubs to block or divert cold winter winds.

Required Minimum Standards

Choose climate appropriate plants for landscaping to minimize watering, pesticide use and maintenance.

If additional watering is needed, install drip irrigation systems instead of sprinklers.

*Adopt an erosion & sediment control plan for the project site during construction to keep sediment on site (R).

*Choose a site that is accessible to mass transit and promote its use through employee incentives (1).
*Choose a site that has been built on before (brown field) and already has utility services in place (1).

When laying out multiple buildings orient new streets to run east-west so bldgs. will be oriented correctly.
*Consider the use of permeable paving and green roofs to keep storm water on site & reduce energy use (1).
*Use retention ponds or constructed wet lands to treat parking runoff and keep it on site (1).

Consider the use of earth berms to minimize heat loss and gain.

Design the site around public transportation, bicycle use and pedestrian access instead of car access.
*Minimize parking lot/garage size. Consider sharing parking facilities with adjacent buildings (1).

Optional Items

*Include bicycle racks and showering/changing facilities in the building design or renovation (1).

*Install alternative fuel refueling stations and setup carpool/vanpool programs for building occupants (1).
Install a rainwater collection system to provide irrigation water.

Use organic or natural gardening and grounds maintenance. Do not use chemicals to keep pests in check.
*Build in urban areas with existing infrastructure, protect greenfields, preserve habitat & natural resources (1)
*Shade and/or use light-colored (ref. =< 0.3) materials for 30%+ of the site’s non-roof impervious surfaces (1).
*Cut potable water use for landscaping 50% (1 point) or 100% (2 points).

*Cut light pollution from site (1).
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* - Is a Green Building Council "Leadership in Energy & Environmental Design" (LEED) energy/environmental strategy
(Number of points or "R" - required). To be LEED certified your building must have 26 points. To obtain silver certification
you need 33 points, gold-39 and platinum-52.

<-Renovation

-
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Building Shape

Keep the building shape simple (rectangle) to minimize heat loss, heat gain and material usage.
§ Orient rectangular buildings with its long side facing north and south.
"é’ Avoid designing square buildings which can result in half the glass facing east and west.
[]
nh Avoid designing "L" shaped buildings which can place large areas of glass facing east and west.
el
QL Do not design bldgs. with lots of corners, ins and outs, which increases area, energy and material use.
=)
§ Do not design large one story buildings which minimizes floor area that can be daylit by vertical glass.
Do not design large one story bldgs. which results in large roof areas and increased heating & cooling.
§ Shape buildings to collect sunlight for passive solar heating (if needed) and daylighting.
i)
°
e}
Building Space Layout
e Place people occupied space on exterior walls to provide them connection to the outdoors and daylight.
n
b Place high wall spaces (restrooms, conference, storage, HVAC. & circulation) in the interior of the bldg.
';5; Place buffer spaces (storage & HVAC) on the north side of heating dominated buildings.
i
§ *Layout space for daylight & views - 75% daylit occ. areas (1 point), 90% occ. Areas direct view to outside (1).
i)
°
e}

Building Design

*Set energy performance goals for each project. 30-50% energy cost reductions are economically realistic (R).
Maximize glass facing south and north for solar heat gain (if needed) and daylighting.

Recess east & west glass or provide overhangs and fins to minimize heat gain and cooling loads.

*Install light colored roofs to minimize solar heat gain, air-conditioning loads & urban heat island effect (1).
Design recycling centers into the bldg. Provide vertical chutes in multistory bldgs. to support O&M.
Design all bldgs. with future uses in mind. All bldgs. should be capable of being converted to housing.
Provide optimum insulation for all bldg. surfaces up to and including super insulation where applicable.

Provide operable windows where possible and arrange spaces to allow cross ventilation.

Required Minimum Standards

Provide fixed overhangs for south glass. Size overhangs for solar heat gain for heating dominated bldgs.

Minimize east & west glass to reduce solar heat gain & cooling . Provide minimum for views & daylighting.

Place people in the space perpendicular to the window wall to minimize glare when using computers.
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* - Is a Green Building Council "Leadership in Energy & Environmental Design" (LEED) energy/environmental strategy
(Number of points or "R" - required). To be LEED certified your building must have 26 points. To obtain silver certification
you need 33 points, gold-39 and platinum-52.

<-Renovation

: <-New const.

*Reduce new building energy use by 20% (2), 30% (4), 40% (6), 50% (8) or 60% (10 points).

*Reduce existing building energy use by 10% (2), 20% (4), 30% (6), 40% (8) or 50% (10 points).

Use whole building energy analysis: base case, individual strategy performance and group performance.
For heat dominated bldgs. consider passive solar heating (trombe walls, greenhouses & hot air collectors).
Add thermal mass (concrete/water) to the bldg. to minimize temperature fluxuations in solar heated spaces.
Consider the use of shade screens or tinted glazing for cooling dominated spaces.

When designing and renovating consider using wood structures first, steel second and concrete last.
Consider installing a photovoltaic system to provide some or all of the buildings power needs.

Design the roof for the potential future retrofit with a photovoltaic system once prices decrease.

Consider installing a wind generator to provide some or all of the buildings power needs.

Consider installing radiant barriers in the roof and walls to reduce cooling loads.

Optional Items

Consider installing vented roof and/or thermal chimneys to provide natural ventilation cooling.

Consider installing movable insulation (preferably automated) to close off glass areas during the night.
Design the roof to collect rainwater & provide storage tanks to use the water for landscaping & toilets.

Control noise pollution, provide maximum separation between sources of noise and the spaces that are quiet.
Ensure Operations and Maintenance are active participants & use environmentally responsible procedures.
*Reduce the use of potable water for sewage by 50% or treat 100% of sewage on site (1).

*Reduce building potable water use 20% (1 point) or 30% (2 points).

*Use renewable energy for a portion of the bldgs. energy use - 5%-(1 point), 10%-(2 points) & 20%-(3 points).
*Reuse an existing bldg. or large portions - 75%-(1 point), 100%-(2 points) 100%+50% interior-(3 points).

*Provide occupant control of windows, lights & airflow for each 200sf perimeter zone & 50% interior area (1).

*Go above or beyond existing individual LEED requirements or come up with new and innovative design (1-4).

Materials

Consider the use of standing seam metal roofs first which have a long life span & can be easily recycled.

Use locally available materials for construction to minimize transportation.

Use durable, easily maintained materials inside and out to minimize future replacement.

Use non-toxic low or no VOC interior finishes (paint, flooring, carpet, adhesives and wall coverings).

Use double glazed glass with thermal break frames. Use heat mirror high R-value glass in colder climates.
Choose materials with recycled content first over conventional materials.

Choose materials which can easily be separated into there base components for easy recycling.

Consider the use of cellouse insulation first. Encapsulate all fiberglass insulation exposed to indoor air streams.

Consider the use of autoclaved concrete block first which contains flyash & has a high R-value.

Required Minimum Standards

Salvage and reuse building materials for the current project, or sell or donate materials for reuse by others.

*Divert construction waste and other construction debris from landfills - 50%-(1 point), 75%-(2 points).
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* - Is a Green Building Council "Leadership in Energy & Environmental Design" (LEED) energy/environmental strategy
(Number of points or "R" - required). To be LEED certified your building must have 26 points. To obtain silver certification
you need 33 points, gold-39 and platinum-52.
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<-New const.

Consider interior movable walls first. Movable walls provide for easy modifications with minimum waste.
Use natural cedar in place of pressure treated wood.

Consider solid wood & water base finishes first. Avoid the use of particle board and vinyl finishes.

*Use salvaged or refurbished materials for 5% of construction (1 point) or 10%-(2 points).

*Use recycled content materials for 25% of construction (1 point) or 50%-(2 points).

*Use locally available (within 500 miles) materials for 20% of construction (1 point) or 50%-(2 points).

Optional Items

*Use rapidly renewable materials (bamboo flooring, wool carpet, strawboard, etc.) for 5% of construction (1).
*Use certified wood from a renewable forest for a minimum of 50% of wood used in construction (1).
*Use non-toxic materials: Adhesives (1 point), Paints (1), Carpet (1) & Composite wood w/ no formaldehyde (1).

*Design building to prevent occupants from being exposed to chemical pollutants from both inside & outside (1).

Lighting

Design all new buildings to utilize daylighting and retrofit existing buildings if possible during renovation.
Install switched control sys. in transition spaces & dimmable sys. in occupied spaces to respond to daylight.
Retrofit existing buildings with daylighting where possible using existing windows.

Use light colored finishes to maximize light distribution.

Install energy efficient lighting systems (HID in high bay spaces & efficient fluorescent in low bay spaces).
Consider an indirect lighting system first with supplemental task lighting as needed. Best for computer use.

Install occupancy sensors in all spaces (restrooms, offices, conference & storage).

Required Minimum Standards

Install parabolic lighting fixtures in open office areas and prismatic fixtures in small enclosed spaces.

*With exterior lighting, avoid light pollution and use compact fluorescent or metal halide lamps (1).

HVAC / ETC.

Divide the building into multiple thermal zones so unused areas can be switched off or allowed to float.
Consider ground source heat pump HVAC system first, then high efficiency air-to-air heat pumps.

Install variable air volume systems instead of constant volume systems.

Consider placing insulation on the outside of ducts first, instead of the inside to reduce potential mold growth.
Install programmable thermostats for unoccupied setbacks/ups in small buildings.

Install direct digital controls with energy management control systems (EMCS) in large buildings.

Select energy efficient motors for HYAC equipment and other applications.

Install variable frequency drives on any appropriate motor or pump.

Required Minimum Standards

Install water saving plumbing fixtures.

*Design the HVAC system to ASHRAE 62-1999 to provide minimum indoor air quality (R).

*Provide zero exposure of nonsmokers to environmental tobacco smoke (R).
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* - Is a Green Building Council "Leadership in Energy & Environmental Design" (LEED) energy/environmental strategy
(Number of points or "R" - required). To be LEED certified your building must have 26 points. To obtain silver certification
you need 33 points, gold-39 and platinum-52.

<-Renovation
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Consider radiant heating systems in high traffic areas exposed to large amounts of air infiltration.
Consider installing a separate ventilation system which delivers fresh air directly to the occupants.
Consider installing under floor HVAC distribution systems for efficiency and individual user control.
Consider multiple boiler systems that are solar assisted or biomass fired, also consider cogeneration.
Use an air distribution system that distributes a large mass of air at a low velocity.

Consider adding solar collectors to provide domestic hot water.

Consider the use of air to water heat pumps to provide domestic hot water.

Select high-efficiency and high-performance office, food service, and other equipment (Energy Star labeled).
Install electronic controls with new plumbing fixtures or retrofit existing fixtures.

Consider installing photovoltaic panels to supplement building electric use.

*Commission building - check and verify that all new systems are installed and working correctly (R).

*Do additional building commissioning before and after construction (1).

Optional Items

*Eliminate the use of CFC refrigerants when installing new HVAC equipment (R).

*Install or replace all HVAC equipment that has HCFC's or Halon (1).

*Model the building to predict savings & monitor it after construction to verify performance (1).

*Enter a two year contract to buy green power for a portion of the building's energy use (1).

*Install a carbon dioxide (CO2) monitoring system to adjust ventilation (1).

*Install a ventilation system that provides a minimum of .9 air changes per hour during occupied hours (1).
*Exceed ventilation requirements (SMACNA IAQ Guidelines) during const. & Install new filters after const. (1).
*Flush building with 100% outside air for a minimum of 2 weeks after construction & replace filters (1).

*Provide very tight thermal comfort (ASHRAE 55-1992) (1point), install temp. & humidity monit. & controls (1).

*Have at least one member of the design team complete the LEED Accredited Professional exam (1).

Sustainable Check List 8.xIs.xls o 1/18/06 David R. Zimmerman o drzimmerman@tva.gov o 423-751-8165 Page 5 of 5






Appendix G

INTRODUCTION

The Sustainable Architectural Guideline provides design recommendations for reducing the impact of buildings on the
environment. Anytime an existing building is renovated or a new building constructed materials and energy are required.
The mining, gathering and processing of raw materials into building products used to construct buildings can in many cases
deplete material resources and damage the natural environment. The transportation and installation of building materials
consumes energy mostly generated by fossil fuels, which is a finite non-renewable energy source. Fossil fuel consumption
puts carbon into the air and has been linked to global warming.

The goal of the Sustainable Architectural Guideline is to present building design and renovation standards, which can
minimize initial environmental impact from construction and future impact from the operation of a building over its life span.

The standards are arranged in categories and are divided into two groups within each category: “Required Minimum
Standards” - which need to be applied to all renovation and construction projects; and “Optional Items” - which should be
considered and applied if possible. Within each of these two groups each design standard or concept is marked as to its
applicability to renovation or new construction.

Items marked with a “*”” indicate a United States Green Building Council (USGBC) “Leadership in Energy & Environmental
Design (LEED) energy/environmental strategy (Number of points or “R” —required). To be LEED certified your building
must have 26 points. To obtain silver certification you need 33 points, gold-39 and platinum-52.

For further information and/or application beyond want is presented in this guideline consult a member of TVA’s Sustainable
Architecture Team.

SITE

BUILDING SHAPE

BLDG. SPACE LAYOUT

BUILDING DESIGN

MATERIALS

LIGHTING

HVAC
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Required Minimum Standards

Optional Items

Required Minimum Standards

Optional Items

Required Minimum Standards

Optional Items

Required Minimum Standards

Optional Items

Required Minimum Standards

Optional Items

Required Minimum Standards

Required Minimum Standards

Optional Items
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SITE - Required Minimum Standards

< New Const.

< Renovation

Choose a site that is closest to the users to
minimize transportation energy. For
people who work in most buildings more
energy is used by the people driving to the
building then by the building itself.

Locating the building in a area where most
of the occupants greatly reduces
environmental impact.

D *Choose a site that is well suited to the
building and minimizes disturbance to the
environment. If itis necessary to remove
fill from the site or import fill to make the
site usable then it is probably not a good
choice (1).

D Preserve and make use of existing site
features such as trees for shading. Design
the building to not only meet functional
requirements but make use of existing site
features. Bulldozing all the trees, building,
then planting new trees and landscaping
is not sustainable.

Sun rise

I:l Orient building with the long axis facing
north and south for solar heating,

daylighting and photovoltaic systems. This

is the best orientation. You can deviate up

=0=
ER
ket
W
Sun set

to 15 degrees east or west and still not E——- Building -—_‘ N 7

reduce potential for passive solar heating
and daylighting. [f site restrictions don’t
allow optimum orientation minimize east
and west facing glass and maximize south
facing glass if passive solar heating is
needed.

I:l Combine buildings with related functions.
Avoid building small multiple buildings. It is
less costly, and more material and energy
efficient to design one larger building than

Site Plan .

multiple smaller buildings.

|:| Anticipate future expansion, contraction, or
change of function when developing the
building design. Design the building to be
flexible. It should be easy to add onto the
building, move interior partition walls or
even reduce the building to meet changes
in use. Inflexible buildings end up being
torn down and replaced which has a more
negative impact on the environment.
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< Renovation

< New Const.
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Sustainable Guideline o 5/12/03

SITE - Required Minimum Standards

*Minimize the building footprint to preserve
as much site as possible for open
landscaped space. Part of preserving the
natural environment is not covering the
land with 100% building and parking (1-2).

Plant deciduous trees to shade south glass
in summer and allow solar heat gain in
winter.

Plant conifer trees and shrubs to block or
divert cold winter winds.

Choose climate appropriate plants for
landscaping to minimize watering,
pesticide use and maintenance. If it does
not grow and thrive well in your climate
don’t plant it.

If additional watering is needed, install drip
irrigation systems instead of sprinklers.
Such systems put more water into the
ground instead of the air.

*Adopt an erosion & sediment control plan
for the project site during construction to
keep sediment on site (R).
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< Renovation

Sustainable Guideline o 5/12/03

< New Const.
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SITE - Optional Iltems

*Choose a site that is accessible to mass
transit and promote its use through
employee incentives. Buses and light rail
moves far more people using less energy
than personal cars (1).

*Choose a site that has been built on
before (brown field) and already has utility
services in place. Most cities grow like
trees with a new layer added to the outside
each year leaving dead wood in the
interior. Each year a layer is added utilities
need to be extended and more forest and
crop land is lost. We need to turn inward
and reclaim inner city space that already
has been built on before and has all the
utilities in place (1).

When laying out multiple buildings orient
new streets to run east-west so buildings
will be oriented correctly. When streets
are placed at an angle so will the buildings
which reduces passive solar heating,
daylighting and shading potential.

*Consider the use of permeable paving to
keep storm water on site & and reduce
energy use. Permeable paving allows
water to penetrate and be absorbed on site
instead of running off (1).

*Use retention ponds or constructed wet
lands to treat parking runoff and keep it on
site. Channel all run off into a depression
filled with native plants that can absorb
pollutants and render them harmless (1).

Consider the use of earth berms to
minimize heat loss and gain. The typical
building can lose heat to 20 degree air in
winter and absorb heat from 90+ air in
summer. Placing earth around the building
walls reduces this heat loss/gain because
the building is exposed to ~60° earth.

Design the site around public
transportation, bicycle use and pedestrian
access instead of car access.
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SITE - Optional Items - continued

< New Const.

< Renovation

Consider the use of green roofs
(landscaped) to reduce energy
consumption and storm water run off.
Placing earth and plants on your roof acts
as extra insulation reducing heat gain and
loss plus water run-off.

(0 B A L N
[ ]

[ ] *Minimize parking lot/garage size.
Consider sharing parking facilities with
adjacent buildings (1)

D D *Include bicycle racks and
showering/changing facilities in the
building design or renovation (1).

[] [] *Install alternative fuel refueling stations
and setup carpool/vanpool programs for
building occupants (1). This will reduce I

e ol o L LT L

multiple cars.

I:l I:l Install a rainwater collection system to —
provide irrigation water.

D D Use organic or natural gardening and
grounds maintenance. Do not use
chemicals to keep pests in check.

D *Build in urban areas with existing
infrastructure, protect greenfields, preserve
habitat & natural resources (1)

*Shade and/or use light-colored (ref. =<
D 0.3) materials for 30%+ of the site’s non- Q
roof impervious surfaces (1). o713

*Cut potable water use for landscaping
D D 50% (1 point) or 100% (2 points).

*Cut light pollution from site. Light
D D pollution from built up areas is becoming
an increasing problem especially for

astronomers. Miss-directed light also
wastes energy (1). X
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BUILDING SHAPE - Required Minimum Standards

< Renovation
< New Const.

D Keep the building shape simple (rectangle)
to minimize heat loss, heat gain and
material usage. Remember every corner
uses additional material and increases

cost. A

Orient rectangular buildings with the long North
side facing north and south.

can result in half the glass facing east and
west.

Avoid designing square buildings which V’

Avoid designing "L" shaped buildings
which can place large areas of glass facing
east and west.

O O 0O 0O

Do not design buildings with lots of
corners and ins and outs, which increases
surface area, energy loss/gain and
material use.

Do not design large one story buildings
which minimizes floor area that can be
daylit by vertical glass. Large one story
building create large amounts of floor area
that have no access to outside wall and
vertical glass for passive solar heating and
daylighting. Bringing natural light into such
buildings can only be done with
clerestories which is the more costly form
of daylighting or horizontal skylights which
can introduce unwanted solar heat gain in
summer. Keep in mind everyone working
all day in a building needs to have
connection to the outside (daylight).

[

I:l Do not design large one story buildings
which results in large roof areas and

increased heating & cooling. The overall
goal in building design is to maximize
volume and minimize surface area. To this
end the best shape is a dome (impractical
and not functional in most cases), followed
by a cube or square building (not the best
for daylighting and passive solar heating).
The best shape is a rectangular building
oriented with its long side facing north and
south.
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BUILDING SHAPE - Optional Items

< Renovation
< New Const.

D Shape buildings to collect sunlight for
passive solar heating (if needed) and
daylighting. All small to medium size
buildings should be designed to be heated
and lit by the sun.

|| SUMMER
" SUN
D
|| SUMMER
|1 SUN
- - WINTER

‘ WINTER
SUN

THERMAL STORAGE MASS

'
Daylit Area Daylit area
hl x 1.5-2.0 h2 x 1.5-2.0
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BUILDING SPACE LAYOUT - Required Minimum Standards

< New Const.

< Renovation

D Place people occupied space on exterior

[

walls to provide them connection to the

outdoors and daylight. .
yie People Occupied Spaces
| | |

D Place high wall spaces (restrooms,
conference, storage, HVAC. & circulation)
in the interior of the bldg.

[

1
Core Spaces

North

Typical Multistory Office Building Floor Plan

[[] [[] Place buffer spaces (storage & HVAC) on T T T T
the north side of heating dominated North Support Spaces
buildings. ] ] ] ]

People Occupied Spaces

North

Typical Heating Dominated
Building Floor Plan

BUILDING SPACE LAYOUT - Optional Items

[] [] *Layout space for daylight & views — 75%
daylit occupied areas (1 point), 90%
occupied areas with direct view to outside
(1 point). Most people need a connection
to the outdoors to maintain a sense of well
being and productivity.
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BUILDING DESIGN - Required Minimum Standards

< New Const.

< Renovation

*Set energy performance goals for each I I

project. 30-50% energy cost reductions — — Light colored roof
to reflect solar

| | heat gain.

are economically realistic (R).

Maximize glass facing south and north for
solar heat gain (if needed) and daylighting.

Recess east & west glass or provide
overhangs and fins to minimize heat gain
and cooling loads.

*Install light colored roofs to minimize solar
heat gain, air-conditioning loads and urban
heat island effect (1).

[
I I R I A

South Shading devices on Minimize
D D Design recycling centers into the building. south, east and East/West glass
Provide vertical chutes if possible in west glass.
multistory buildings to support operation
and maintenance (O&M) ability to collect
and process recycled materials
D Design all bldgs. with future uses in mind.
All bldgs. should be capable of being
converted to housing. Buildings that can Angles to correctly size overhangs
easily be r(rjlodified f?r othefr uses migimize for shading
energy and materials use from avoiding . .
demolition and replacement. "5‘21-' g';lson, S 6)5(.5 37Y.5
33 64.5 36.5
I:l Provide optimum insulation for all building 34 Huntsville, AL 63.5 35.5
surfaces up to and including super summer 35 Chatt./Memphis, TN — 62.5 34.5
insulation where applicable. sun || 36 Knox./Nashville, TN 61.5 33.5
‘ =O= 37 Paducah/ KY 60.5 32.5
winter =y 38 59.5 31.5

|:| Provide operable windows as a minimum
and arrange spaces to allow cross
ventilation.

|:| Provide fixed overhangs for south glass.
Size overhangs for solar heat gain for
heating dominated bldgs.
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BUILDING DESIGN - Required Minimum Standards

< New Const.

< Renovation

D Minimize east & west glass to reduce solar
heat gain & cooling . Provide minimum for
views & daylighting.

AT R A

L S

windows
only
where

North & South facing elev. | | East & West facing elev.] needeo.

Glass area for daylight = minimum 46% of wall area. Glass area for daylight = maximum 24% of wall area.

|:| |:| Place people in the space perpendicular to
the window wall to minimize glare when YES - Best for
using computers. computers and writing

NO - ;élvsri-tiglg(;
worstﬂ- -I} but no
computers

1L S

2 N

% NO

T YES Best for

£ computers and writing
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< Renovation

< New Const.
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BUILDING DESIGN - Optional Iltems

*Reduce new building energy use by 29% (2), I
30% (4), 40% (6), 50% (8) or 60% (10 points) —O—
as compared to a building design that meets

ASHRAE 90.1-1999 energy code. Use a ||
computer based building simulation program to

model the design that meets the energy code to

compare to a model of the proposed design that

shows 30-60% less energy.

Thermal
storage
mass
*Reduce existing building energy use by 10%
(2), 20% (4), 30% (6), 40% (8) or 50% (10
points) as compared to a building design that

meets ASHRAE 90.1-1999 energy code. Use Direct ga|n pass|ve solar hea“ng

process described above.

Use whole building energy analysis: base case,
individual strategy performance and group — —
performance. ‘ ‘ .

For heat dominated bldgs. consider passive
solar heating (direct gain, trombe walls,
greenhouses & hot air collectors).

Add thermal mass (concrete/water) to the bldg.
to minimize temperature fluctuations in solar
heated spaces.

Trombe wall passive solar heating
Consider the use of shade screens or tinted
glazing for cooling dominated spaces. Note

such systems can diminish daylighting and

should be carefully designed.

When designing and renovating consider using ber N =]
wood structures first, steel second and concrete - =
last. Wood is a renewable resource and has . .

the least impact on the environment. - -
Consider installing a photovoltaic system to __,__-‘7 —_

provide some or all of the buildings power RS |z . |
needs. Wood Steel Concrete
Most Sustainable Least Sustainable

Design the roof for the potential future retrofit
with a photovoltaic system once prices K
decrease.

Consider installing a wind generator to provide ‘ '
some or all of the buildings power needs.

/ Thermal
Chimney

Consider installing radiant barriers in the roof \\
and walls to reduce cooling loads.

Consider installing vented roof and/or thermal
chimneys to provide natural ventilation cooling.

Consider installing movable insulation (hand
operated or automated) to close off glass areas
during the night.
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< Renovation

Sustainable Guideline o 5/12/03

< New Const.

[

BUILDING DESIGN - Optional Items continued

Design the roof to collect rainwater &
provide storage tanks to use the water for
landscaping & toilets.

Control noise pollution, provide maximum
separation between sources of noise and
the spaces that are quiet..

Ensure Operations and Maintenance are
active participants & use environmentally
responsible procedures.

*Reduce the use of potable water for
sewage by 50% or treat 100% of sewage
on site (1). This can be done by collecting
gray water for use in flushing toilets, using
composting toilets or building constructed
wetlands to treat polluted water.

*Reduce building potable water use 20%
(1 point) or 30% (2 points).

*Use renewable energy for a portion of the
bldgs. energy use - 5%-(1 point), 10%-(2
points) & 20%-(3 points). Renewable
energy sources such as solar, wind,
geothermal, biomass, hydro and bio-gas
can be used.

*Reuse an existing bldg. or large portions -
75%-(1 point), 100%-(2 points) 100%+50%
interior-(3 points). It takes far less material
and energy resources to use existing
building structures then to build new from
the ground up.

*Provide occupant control of windows,
lights & airflow for each 200sf perimeter
zone & 50% interior area (1). A minimum
of one operable window an one light
control are to be provided for every 200 sf
of occupied space 15 feet off the perimeter
walls

*Go above or beyond existing individual
LEED requirements or come up with new
and innovative design (1-4).

Sink
aerators

\

Low flow
showerheads

\

Waterless
urinals

\

yjfuily

Water-saving technologies that have a less
than 1 year payback.
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Sustainable Guideline o 5/12/03

MATERIALS - Required Minimum Standards

Consider the use of standing seam metal
roofs first which have a long life span &
can be easily recycled.

Use locally available materials for
construction to minimize transportation.

Use durable, easily maintained materials
inside and out to minimize future
replacement.

Use non-toxic low or no VOC interior
finishes (paint, flooring, carpet, adhesives
and wall coverings).

Use double glazed glass with thermal
break frames. Use heat mirror high R-
value glass in colder climates.

Choose materials with recycled content
first over conventional materials. Look for
recycle content labels. Give preference to
material that contain post consumer
recycled content.

Choose materials which can easily be
separated into there base components for
easy recycling.

Consider the use of cellouse insulation
first. Instead of fiberglass. Encapsulate all
fiberglass insulation.

Use autoclaved concrete block which
contains flyash & has a high R-value
instead of standard block.

Salvage and reuse building materials for
the current project, or sell or donate
materials for reuse by others.

*Divert construction waste and other
construction debris from landfills - 50%-(1
point), 75%-(2 points). Develop and
implement a waste management plan.
Recycle cardboard, metals, brick,
concrete, plastic, wood, glass wallboard,

Encapsulated fiberglass batts

B e T e e e T e e ey
B T e T e e e e e e vy
B e T e e e e e e vy
o o s e ot i o st R ot e o e ot i e e ot e Y i

carpet & insulation.
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MATERIALS - Optional Items

< New Const.

< Renovation

Consider interior movable walls first.
Movable walls provide for easily
modifications with minimum waste.
Movable walls eliminate painting and
disposal of used drywall.

[

~

|:| Use natural cedar in place of pressure
treated wood.

Consider solid wood & water base finishes
I:l first. Avoid the use of particle board and
vinyl finishes.

[

D D *Use salvaged or refurbished materials for
5% of construction (1 point) or 10%-(2
points). Previously used materials such as
structural pieces, flooring, paneling, doors
& frames, cabinets, furniture and brick
should be considered for use in new and
renovated designs.

D D *Use recycled content materials for 25% of
construction (1 point) or 50%-(2 points).
Determine materials to use, establish
goals & identify suppliers.

D D *Use locally available (within 500 miles)
materials for 20% of construction (1 point)
or 50%-(2 points). It takes far less energy
to transport materials from local sources.

D D *Use rapidly renewable materials (bamboo
flooring, wool carpet, strawboard, etc.) for
5% of construction (1). Other materials to
consider are cotton insulation, linoleum,
OSB made of popular & wheatgrass board.

D D *Use certified (Forest Stewardship Council
guidelines) wood from a renewable forest
for a minimum of 50% of wood used in
construction (1).

[] [] *Use non-toxic materials: Adhesives (1
point), Paints (1), Carpet (1) & Composite
wood w/ no formaldehyde (1) as defined
by Green seal & Carpet Rug Institute.

D D *Design building to prevent occupants from
being exposed to chemical pollutants from
both inside & outside (1). Use entryway
grates to trap dirt & filter all incoming air.
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§ % | LIGHTING - Required Minimum Standards
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\% \Y
D Design all new buildings to utilize
daylighting.
D Retrofit existing buildings with daylighting

where possible using existing windows.

D D Install switched control sys. in transition
spaces & dimmable sys. in occupied

spaces to respond to daylight.

I:l I:l Use light colored finishes to maximize light

distribution.

[] [] Install energy efficient lighting systems
(HID in high bay spaces & efficient 15"+
fluorescent in low bay spaces). Consider

the use of T5 fluorescent lights in both high
and low bay spaces.

\\é//

I

/]\

8-14’

|:| |:| Consider an indirect lighting system first
with supplemental task lighting as needed.

Best for computer use.

|:| D Install occupancy sensors in all spaces
(restrooms, offices, conference & storage).
Open office spaces should be zoned into
areas that correspond to sensor coverage.

I:l I:l Install parabolic lighting fixtures in open
office areas and prismatic fixtures in small

enclosed spaces.

[] [] *With exterior lighting, avoid light pollution
and use compact fluorescent or metal

halide lamps (1).

Sustainable Guideline o 5/12/03
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< New Const.
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HVAC - Required Minimum Standards

Zone 1

Divide the building into multiple thermal
zones so unused areas can be switched

off or allowed to float. Zone 4 Zone 5

Zone 3

Zone 2

Consider ground source heat pump HVAC
system first, then high efficiency air-to-air
heat pumps. Ground source heat pump
systems obtain heat and cooling from the
ground and minimize electricity and fuel
use.

Install variable air volume systems instead
of constant volume systems.

Consider placing insulation on the outside
of ducts first, instead of the inside to
reduce potential mold growth.

Install programmable thermostats for
unoccupied setbacks/ups in small
buildings.

Install direct digital controls with energy
management control systems (EMCS) in
large buildings.

Select energy efficient motors for HYAC
equipment and other applications. All fans
and pumps should be powered by
premium motors.

Install variable frequency drives on any
appropriate motor or pump.

Install water saving plumbing fixtures.

*Design the HVAC system to ASHRAE 62-
1999 to provide minimum indoor air quality
(R).

*Provide zero exposure of nonsmokers to
environmental tobacco smoke (R).
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< New Const.
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HVAC - Optional Items

Consider radiant heating systems in high
traffic areas exposed to large amounts of
air infiltration.

Consider installing a separate ventilation
system which delivers fresh air directly to
the occupants.

Consider installing under floor HVAC
distribution systems for efficiency and
individual user control.

Consider multiple boiler systems that are
solar assisted or biomass fired, also
consider cogeneration.

Use an air distribution system that
distributes a large mass of air at a low
velocity.

Consider adding solar collectors to provide
domestic hot water.

Consider the use of air to water heat
pumps to provide domestic hot water.

Select high-efficiency and high-
performance office, food service, and other
equipment (Energy Star labeled).

Install electronic controls with new
plumbing fixtures or retrofit existing
fixtures.

Consider installing photovoltaic panels to
supplement building electric use.

*Commission building - check and verify
that all new systems are installed and
working correctly (R).

*Do additional building commissioning
before and after construction (1).

*Eliminate the use of CFC refrigerants
when installing new HVAC equipment (R).
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HVAC - Optional Items - continued

< Renovation
< New Const.

*Install or replace all HVAC equipment that
has HCFC's or Halon (1).

L]

D *Model the building to predict savings &
monitor it after construction to verify
performance (1).

I:] I:] *Enter a two year contract to buy green
power for a portion of the building's energy
use (1).

I:] I:] *Design the HVAC system to ASHRAE 62-
1999 to provide minimum indoor air quality
(R).

D D *Install a carbon dioxide (CO2) monitoring
system to adjust ventilation (1).

D D *Install a ventilation system that provides a
minimum of .9 air changes per hour during
occupied hours (1).

D D *Exceed ventilation requirements
(SMACNA IAQ Guidelines) during const. &
Install new filters after const. (1).

D *Flush building with 100% outside air for a
minimum of 2 weeks after construction &

replace filters (1). " "

. ) Building flush after construction
D *Provide very tight thermal comfort

(ASHRAE 55-1992) (1point), install temp.
& humidity monit. & controls (1).

[ ] [] *Have atleast one member of the design
team complete the LEED Accredited
Professional exam (1).
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Appendix H

Tennessee Valley Authority Comprehensive Water Management Plan

This Plan is coordinated through TVA’s Internal Energy Management Program (IEMP) and
Agency Energy Management Committee (AEMC).

Contact:

Steve Brothers

Address: EB 3G-C

Phone: 423-751-7369

E-Mail: slbrothers@tva.gov
REVISIONS, DATES and REASON:

Published June 30, 2003

Appendix H - TVA Comprehensive Water Management Plan 1-06.doc 0 06/23/2006David R. Zimmerman o 423-751-8165 o drzimmerman@tva.gov Page 10f 8





TABLE OF CONTENTS

Tennessee Valley Authority Comprehensive Water Management Plan

I. Introduction / Background
II. Organization

A. Implementation of The Water Plan and Dissemination of Information
B. Organizational Plans

III. Major Water Plan Components

A. Buildings Covered by The Water Plan
B. Strategy

1. Goals and Schedule

2. New Building Design

3. Existing Building Renovation
Implementation

Identify and Prioritize Projects
Funding Strategy

Other Activities

mTmo0

IV. Tracking and Reporting
A. Tracking Progress
B. Reporting Progress
C. General

V. Special Problems

Appendix H - TVA Comprehensive Water Management Plan 1-06.doc 0 06/23/2006David R. Zimmerman o 423-751-8165 o drzimmerman@tva.gov Page 2 of 8





Tennessee Valley Authority Comprehensive Water Management Plan

I. Introduction/Background

The Comprehensive Water Management Plan (hereafter “The Water Plan) has been

established to meet Federal statutory and regulatory requirements and Executive Order (E.O.)
13123. Our intention is to make TVA a Federal agency role model and leader in the wise
management and use of potable water. The water plan will be implemented by Chief Officers

and Vice Presidents (heads of TVA major groups). The Vice President, Facilities

Management, through the IEMP, will coordinate the implementation of the water plan. This

plan promotes, recommends, and outlines the wise use of potable water. The water plan

covers all organizations which are responsible for potable water use. The water plan and
supporting organizational water management plans are intended to meet or exceed the water

reduction goals required under Federal law, regulations, executive orders.
II. Organization
A. Implementation of the Water Plan and Dissemination of Information

The Agency Energy Management Committee (AEMC), under the sponsorship of

Facilities Management, will be responsible for implementing the water plan and will be
the clearing house for information regarding water responsibility to the various TVA

Groups. The AEMC shall be the team described in section 305 of E.O. 13123.

B. Organizational Plans

Each Group shall establish its own water plan to meet or exceed the goals and objectives
described under the water plan. These plans shall be updated and maintained to show
how each organization intends to accomplish its goals and objectives. Plans and updates

will be submitted to the Internal Energy Management Program (IEMP) through

organizations representatives on the AEMC at least annually, or when revisions are made,
for reporting to DOE. Reports will be made to other federal agencies as requested or

required.
III. Major Water Plan Components

A. Buildings Covered by The Water Plan

The water plan applies to all TVA “standard” and “industrial” buildings. TVA currently
has 996 standard buildings totaling 9,295,678 square feet and 37 industrial buildings
totaling 404,932 square feet. In addition to buildings in these categories, TVA also has

2,220 exempt buildings totaling 21,926,587 square feet (See TVA Senior Energy Manager
or the AEM database for an up-to-date list of TV A buildings). These exempt buildings are
used to generate, transmit and control electricity and provide limited opportunity to
improve energy and water consumption. Every opportunity will be made to reduce water
and associated energy use in the exempt buildings but the emphasis will be on meeting
requirements in the standard and industrial buildings.

Appendix H - TVA Comprehensive Water Management Plan 1-06.doc 0 06/23/2006David R. Zimmerman o 423-751-8165 o drzimmerman@tva.gov Page 30of 8





B. Strategy

TVA has established the following goals and schedule to comply with Federal laws,
regulations, and executive orders to make TVA a more water efficient and
environmentally friendly agency:

1. Goals and Schedule

a) Conduct water audits on 10 percent of facilities each year. A facility is defined
as: “any enclosed structure that consumes potable water and is not on wheels.”
Large TV A buildings located in major metropolitan areas will be surveyed first.

b) Implement 4 of the 10 Federal Energy Management Program (FEMP) water Best
Management Practices (BMPs see table below) in:

5 percent of facilities by 2002

15 percent of facilities by 2004
30 percent of facilities by 2006
50 percent of facilities by 2008
80 percent of facilities by 2010

Water-Conservation Best Management Practices

Public Information and Education Programs
Encourage personal to take responsibility through incentive programs, regula
maintenance training.

o [Start a water column in agency newsletter featuring water saving technology and
accomplishments.

o [Place information on operation and purpose of new equipment.

o |Create displays presenting water conservation results.

2 |Distribution System Audits, Leak Detection, Repair

o |Regular system audits can reduce water losses, operating costs, and property damage.

o |Every 2 years, conduct system audit to determine amount of total flow into system not
accounted for.

o |Repair leaks or replace pipes when leaks are found.

3 |Water Efficient Landscaping

o |Periodically review landscape services and maintenance agreements with focus on water,
energy conservation

o [Monitor irrigations system and schedules to eliminate leaks, loss to evaporation, and
over watering.

0 |Select climate appropriate turf, trees, shrubs, and ground cover.

o |Make sure all handheld hoses have shut-off nozzles.

0 |Use environmentally safe waste water from other systems for irrigation.

4 |Toilets and Urinals

o |Toilets and urinals account for nearly one-third of building water consumption

o [Perform maintenance to ensure manufacturer's specs on water consumption are met.

o |Install and properly adjust infrared sensors for automatic flushing.

o |Replace existing toilets and urinals with 1.6 gpf and 1 gpf models respectively.

o0 |Consider non-potable water for flushing.

5 |Faucets and Showerheads

o |Keep system pressure between and 20 and 80 psi for efficient operation of low
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consuming devices.

o |Install 2.5 gpm showerheads and 2.2 gpm aerators and laminars.

o |Install and properly adjust infrared sensors for automatic shutoff.

o |Encourage users to take shorter showers.

6 |(Boiler/Steam Systems

o [Conduct routine inspection and maintenance on steam traps, steam lines, condensate
pumps & boiler water systems

o |Prevent system corrosion through proper water treatment

0 |Recycle condensate for reuse to reduce water supply, chemical use, and operating costs.

o |Consider smaller, more efficient alternatives to running a large boiler at part load.

7 |Single-Pass Cooling Equipment

0 |Operate single-pass equipment at the manufacturer's minimum flow rate specifications.

o |Find extended uses for the single pass effluent.

o |Add automatic shut off controls or modify the equipment to operate on a closed loop.

o [Replace the equipment with closed loop systems or air-cooled equipment.

8 |Cooling Tower Management

o |In a cooling tower, water is lost through evaporation, bleed-off, and drift.

0 |Use recycled and reused water for cooling tower make-up.

o [Install conductivity and flow meters on make-up and bleed-off lines to check for leaks.

o |Where appropriate, consider using acid treatment to control scale buildup.

o |Install a side stream filtration system to clean and recycle water from the sump.

o |Install automated chemical feed systems on large cooling systems.

9 |Miscellaneous High Water-Using

o |Kitchens, food processing, cleaning/laundry services, laboratories, fish hatcheries, etc.

o [Meter amount of water used in these processes and analyze for water and energy
efficiency improvement.

10 |Water Reuse and Recycling

o [Water can be reused in landscape irrigation, fountains, cooling towers, flushing, fire
sprinkler systems.

o [|Potential non-potable water use should be identified while reviewing current water use
practices.

¢) Annually report progress in meeting the goals and requirements of E.O. 13123 to
the President, as described in section 303 of the E.O.

d) When entering and/or renewing leases, as provided by section 403 (e) of
E.O. 13123, to the extent wherever life-cycle cost-effective and legally permitted,
seek to incorporate provisions in each lease that minimize the cost of energy and
water, while maintaining occupant health and safety. Consideration shall be
given to providing cost-effective preferences to buildings carrying the Energy
Star Building label.

e) Designate exemplary new and existing facilities with significant public access
and exposure as showcase facilities to highlight energy or water efficiency and
renewable energy improvements, as described in section 406 (e) of the E O.

f)  In accordance with section 304 of E.O. 13123, designate a senior official to be
responsible for achieving the goals of this policy. Such official shall be
appointed to the Interagency Energy Policy Committee (656 Committee).

g) Strive to use management strategies, such as employee incentive programs, as
described in section 406 of E.O. 13123, to achieve the objectives of the E.O.

2. New Building Design
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a) All new facilities shall be designed to be as water efficient as possible. Apply
sustainable design principles including water Best Management Practices to all
new building designs.

b) All BMPs shall be considered and if applicable to the design evaluated for cost
effectiveness. BMPs deemed as cost effective should be specified by the
Architect/Designer and implemented during construction by the Project Manager.

¢) Every new facility shall be designed to incorporate four or more BMPs.

d) All implemented BMPs must be reported and documented. Any cost effective
BMPs not implemented need to be reconsidered periodically for funding if they
are still determined to be cost effective. Once a new facility is five years old it
will be considered an existing facility and a new survey must be performed

3. Existing Building Renovation

a) Water audits shall be conducted on TVA owned or leased facilities as needed
each year to identify water efficiency improvements with the goal of surveying a
minimum of 10 percent of total standard and industrial square footage each year.

b) BMPs deemed as cost effective should be specified by the Architect/Designer
and implemented during construction by the Project Manager. Those not
implemented prior to the next periodic survey of a facility should be carried
forward and reevaluated.

C. Implementation

BMPs will be considered for implementation if after completion of the life-cycle cost
analysis the project is shown to be cost effective and has a less than 10-year payback.
BMPs found to be cost effective during the design stage of renovation and new
construction will be included in the construction budget.

D. Identify and Prioritize Projects

Life-Cycle-Cost effective BMPs will be reviewed and ranked for implementation based
on their Savings to Investment Ratio (SIR), their Internal Rate of Return (IRR), and their
impact on TVA’s mission. The projects will be prioritized for implementation based on
best return on investment and necessity to support TVA’s mission and responsibility to
its customers.

E. Funding Strategy
All BMPs analyzed shall be evaluated using the guideline of NIST Handbook 135, Life-
Cycle-Costing Manual for the Federal Energy Management Program. Those cost-

effective BMPs having a 10-year or less payback and a savings to investment ratio
greater than one will be budgeted for and implemented prior to FY 2005.

F. Other Activities

Appendix H - TVA Comprehensive Water Management Plan 1-06.doc 0 06/23/2006David R. Zimmerman o 423-751-8165 o drzimmerman@tva.gov Page 6 of 8





TVA will consider implementation of all cost-effective operation and maintenance water
management projects in its day-to-day energy management activities. Water flow
restriction devices and other activities which would conserve and preserve our water
resources will be considered for implementation. Water leaks that are detected will be
promptly repaired. TVA will implement an energy awareness campaign to obtain
employee assistance in reducing energy and water use.

IV. Tracking and Reporting

A. Tracking

The IEMP buildings database will be used to track progress toward meeting goals. Each
building in the database will have an associated list of BMPs that have been implemented.

B. Reporting

All TVA organizations which have responsibility for energy and water consumption in
buildings or operations will report this usage to the IEMP.

Each year progress toward meeting potable water conservation goals will be reported to the
Federal Energy Management Program (FEMP) / DOE. The IEMT will coordinate the
collection of data and survey results on a semi-annual basis and prepare/submit an Annual
Energy Management Report which includes progress toward meeting water goals.

The required reports include:
number and square feet of facilities surveyed that use potable water
number and square feet of facilities surveyed that do not use potable water
number of existing facilities that incorporate one to three BMPs

1
2
3
4. number of existing facilities that incorporate four or more BMPs
5. new facilities that incorporate four or more BMPs

6

number of non-cost effective BMPs
C. General

All TVA employees and organizations are encouraged to reduce energy and water waste.
New and innovative ideas and techniques for the reduction of energy and water waste and
better energy management should be communicated to the IEMP so the information can
be shared throughout TVA. In selection of equipment, electrical alternatives shall be
chosen whenever cost-effective and whenever possible. TV A buildings will be used to
demonstrate the application of innovative energy and water efficient technologies.

V. Special Problems
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Organizations having special problems meeting “The Plan” should submit a description of
those problems to the IEMP for review. Any problems needing DOE attention will be
communicated annually in TVA's annual report to DOE.
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Appendix B
AEMC members by Strategic Business Unit (SBU) and Business Unit (BU)

TVA formed the Agency Energy Management Committee (AEMC) to facilitate compliance
with federal statutes, Executive Orders, federal regulations, TVA energy and related
environmental management objectives, and obligations under the Environmental Protection
Agency’s (EPA) Green Lights Program (GL), EPA’s Energy Star Buildings Program (ESB)
and EPA’s Energy Star Program (ESP). The AEMC serves as the agency energy team.
This committee is comprised of representatives from each TVA organization responsible for
energy management and associated environmental considerations in facility and general
operations inside the agency. The AEMC provides an avenue for sharing lessons learned
and replicating success. The AEMC is sponsored by the Senior Energy Official, John E.
Long Jr., Executive Vice President of Administrative Services. The members are:

Stephen L. Brothers, Chief Energy Manager and chairperson for the AEMC,;
Kathryn E. Ellis, Transportation;

David R. Zimmerman, Sustainable Design;

David W. Stewart, Fossil;

Aaron B. Nix, Facilities Management Environmental;

William R. McNabb, Facilities Management O&M;

Jay T. Grafton, Nuclear;

Teresa S. Wampler, River System Operations and Environment;
David R. Dinse, Research and Technology Applications;

Bryan H. Jones, Information Services;

Jonnie A. Cox, Facilities Management Projects;

David A. Gordon, Heavy Equipment;

Judy G. Driggans, Chief Financial Officer representative;

Barry M. Gore, Power Systems Operations;

V. Edward Hudson, Demand Side Management Program;
Cicely Simpson, Federal Affairs;

David R. Chamberlain, Customer Service and Marketing;

Tina I. Broyles, Power Systems Operations alternate; and

Sherri R. Collins, Office of General Counsel.
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Appendix B
AEMC members by Strategic Business Unit (SBU) and Business Unit (BU)

TVA formed the Agency Energy Management Committee (AEMC) to facilitate compliance
with federal statutes, Executive Orders, federal regulations, TVA energy and related
environmental management objectives, and obligations under the Environmental Protection
Agency’s (EPA) Green Lights Program (GL), EPA’s Energy Star Buildings Program (ESB)
and EPA’s Energy Star Program (ESP). The AEMC serves as the agency energy team.
This committee is comprised of representatives from each TVA organization responsible for
energy management and associated environmental considerations in facility and general
operations inside the agency. The AEMC provides an avenue for sharing lessons learned
and replicating success. The AEMC is sponsored by the Senior Energy Official, John E.
Long Jr., Executive Vice President of Administrative Services. The members are:

Stephen L. Brothers, Chief Energy Manager and chairperson for the AEMC,;
Kathryn E. Ellis, Transportation;

David R. Zimmerman, Sustainable Design;

David W. Stewart, Fossil;

Aaron B. Nix, Facilities Management Environmental;

William R. McNabb, Facilities Management O&M;

Jay T. Grafton, Nuclear;

Teresa S. Wampler, River System Operations and Environment;
David R. Dinse, Research and Technology Applications;

Bryan H. Jones, Information Services;

Jonnie A. Cox, Facilities Management Projects;

David A. Gordon, Heavy Equipment;

Judy G. Driggans, Chief Financial Officer representative;

Barry M. Gore, Power Systems Operations;

V. Edward Hudson, Demand Side Management Program;
Justin Maierhofer, Communications and Government Relations;
David R. Chamberlain, Customer Service and Marketing;

Tina I. Broyles, Power Systems Operations alternate; and

Sherri R. Collins, Office of General Counsel.







